1
H NMR (300 MHz, DMSO)  : 7.63 -7.60 (m, 1 H), 7.56 -7.54 (m, 1 H), 7.37 -7.26 (m, 2 H), 5.49 (s, 1 H), 4.26 -4.14 (m, 4 H), 2.22 (s, 3 H), 1.22 (t, J = 7.4 Hz, 6 H).
13
C NMR (75 MHz, DMSO)  : 165.93, 153.47, 144.29, 129.10, 124.67, 122.58, 119.66, 114.25, 110.92, 61.67, 50.00, 13.85, 7.42 . Molecular weight C16H18O5: calculated 290.12, found 290.20. (table 1, entry 6) . Follow the general procedure, Hexane/CH2Cl2 = 2/1 was used as eluent to give the product as a yellow solid (97 mg, 88% 167.38, 135.83, 128.26, 124.53, 122.36, 119.22, 118.78, 111.09, 110.60, 62.29, 49.31, 14.03, 8.51 99, 137.93, 130.90, 127.27, 121.97, 120.79, 119.71, 109.30, 103.01, 62.23, 51.32, 30.31, 14 .05. Molecular weight C16H19NO4: calculated 289.13, found 289.00.
Diethyl 2-(1,3-dimethyl-1H-indole-2-yl)malonate

Diethyl 2-(2-(methoxycarbonyl)-1-methyl-1H-indole-3-yl)malonate (table 1, entry 7).
Follow the general procedure, Hexane/CH2Cl2 = 1/2 was used as eluent to give the product as a green-yellow solid (115 mg, 87%). : 168.55, 162.51, 138.68, 126.15, 125.65, 125.36, 121.99, 120.77, 114.50, 110.35, 61.69, 51.77, 49.96, 32.28, 14 .09. Molecular weight C18H21NO6: calculated 347.14, found 346.95. c Excited state redox potential were calculated with the method described in previous report (reference 42 in the manuscript).
S4
For one of the reaction system (Table 1 , entry 5), both apparent quantum yield and catalytic turnover number were calculated as below:
Apparent Quantum Yield ΦAQY: 
